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Item Priority Size[bit] Field 

Focus-Relative i 4 Focusing Mode 

8 Focus Position 

Focus-Absolute 2 4 Focusing Mode 

4 Position Power 

8 Position Base 

Zoom-Relative i 8 Focal Length 

Zoom-Absolute 2 4 Focal Length Power 

8 Focat Length Base 

Zoom-Normalized 3 4 Focal Length Power 

8 Focal Length Base 

Pan-1 1 1 Direction 

Pan-2 2 2 Speed 

Pan-3 3 6 Speed 
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INFORMATION STORING APPARATUS AND 
METHOD THEREOF 

TECHNICAL FIELD 

[0001] The present invention relates to an information 
storing apparatus for storing main information and supple 
mentary information corresponding to the main information 
and a method therefor and, more particularly, to an infor 
mation storing apparatus suitable for storing a moving image 
as main information and information representing a state of 
an image sensing apparatus in a recording medium as 
supplementary information and a method therefor. 

BACKGROUND ART 

[0002] Techniques of storing supplementary information 
representing the state of a device at the time of photograph 
ing together With photograph data and schemes of encoding/ 
encrypting the supplementary information have been con 
ventionally been proposed in Japanese Patent Laid-Open 
Nos. 06-318373, 07-303239, and the like. In these propos 
als, to add and store supplementary information, pieces of 
supplementary information are put together for each type or 
the like, and an information structure for adding and storing 
the supplementary information for each unit is generated. 

[0003] Consider a case Wherein pieces of supplementary 
information are stored by various devices or schemes. Even 
for pieces of supplementary information of the same item, 
generally, various expression forms or encoding/encryption 
schemes appropriate for the respective devices and control 
schemes are actually present. HoWever, the above-described 
supplementary information storing methods can cope With 
only one expression form or encoding/encryption scheme. In 
the scheme that alloWs only one form, supplementary infor 
mation only needs to cope With that single structure or 
expression form. HoWever, the characteristic feature of each 
device or each control scheme is lost. 

DISCLOSURE OF INVENTION 

[0004] The present invention has been made in consider 
ation of the above problem, and has as its object to reliably 
make it possible to use supplementary information in a form 
that can be used at least in Wide-ranging devices and control 
schemes and also make it possible to use supplementary 
information that can make use of the characteristic feature of 
each device or control scheme. 

[0005] According to the present invention, the foregoing 
object is attained by providing an apparatus for storing main 
information and a supplementary information item that 
accompanies the main information, comprising: determina 
tion means for determining, for each supplementary infor 
mation item having a plurality of description forms, priority 
for each of the plurality of description forms in advance; 
selection means for selecting a description form to be used 
in recording in accordance With the priority from description 
forms usable in the apparatus; and recording means for 
recording the supplementary information item by the 
selected description form in correspondence With the main 
information. 

[0006] According to another aspect of the present inven 
tion, the foregoing object is attained by providing a method 
of storing main information and a supplementary informa 
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tion item that accompanies the main information, compris 
ing: the determination step of determining, for each supple 
mentary information item having a plurality of description 
forms, priority for each of the plurality of description forms 
in advance; the selection step of selecting a description form 
to be used in recording in accordance With the priority from 
description forms usable in the apparatus; and the recording 
step of recording the supplementary information item by the 
selected description form in correspondence With the main 
information. 

[0007] Other features and advantages of the present inven 
tion Will be apparent from the folloWing description taken in 
conjunction With the accompanying draWings, in Which like 
reference characters designate the same or similar parts 
throughout the ?gures thereof. 

BRIEF DESCRIPTION OF DRAWINGS 

[0008] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
embodiments of the invention and, together With the 
description, serve to explain the principles of the invention. 

[0009] FIG. 1 is a block diagram shoWing the arrange 
ment of an image sensing apparatus of the embodiment; 

[0010] FIG. 2 is a block diagram shoWing the arrange 
ment of a system control section 21; 

[0011] FIG. 3 is a flow chart shoWing an outline of control 
by the system control section 21 in recording a moving 
image and metadata; 

[0012] FIG. 4 is a diagram shoWing a metadata storing 
method; 
[0013] FIG. 5 is a vieW shoWing the data structure of 
metadata; 
[0014] FIG. 6 is a table shoWing priority setting for 
metadata having a plurality of description forms; 

[0015] FIG. 7 is a table shoWing an example of metadata 
item grouping in the embodiment; 

[0016] FIG. 8 is a table shoWing an example of metadata 
item grouping in the embodiment; 

[0017] FIG. 9 is a flow chart for explaining an outline of 
metadata storage processing executed in step S37 of FIG. 3; 

[0018] FIG. 10 is a flow chart for explaining metadata 
acquisition processing in step S90 of FIG. 9; 

[0019] FIG. 11 is a flow chart for explaining metadata 
description form conversion processing in step S91 of FIG. 
9; 
[0020] FIG. 12 is a flow chart for explaining metadata 
storage processing in step S92 of FIG. 9; and 

[0021] FIG. 13 is a table for explaining correspondence of 
metadata formats in a plurality of image sensing appara 
tuses. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0022] Preferred embodiments of the present invention 
Will noW be described in detail in accordance With the 
accompanying draWings. 
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[0023] In an embodiment to be described below, an 
example of a moving image sensing apparatus for simulta 
neously storing information of various sensors or informa 
tion of user operation as supplementary information together 
With a moving image Will be described. 

[0024] In this embodiment, in encoding/encrypting 
supplementary information such as the state of a device at 
the time of photographing and storing the supplementary 
information together With image information in a moving 
image sensing apparatus, the apparatus alloWs saving and 
storing the supplementary information by a plurality of 
expression forms or encoding/encryption schemes. When 
priority is set for the plurality of expression forms or 
encoding/encryption schemes, storage of supplementary 
information using a minimum necessary expression form or 
encoding/encryption scheme is guaranteed. In addition, 
supplementary information by an expression form or encod 
ing/encryption scheme that can exhibit its characteristic 
feature in each device or control scheme can be stored 
together. Furthermore, in saving and storing the supplemen 
tary information, it is made possible to change the storage 
location and the like in accordance With the supplementary 
information and to store the supplementary information at a 
storage location advantageous for each use form or control 
scheme. 

[0025] FIG. 1 is a block diagram shoWing the arrange 
ment of an image sensing apparatus of this embodiment. 
Referring to FIG. 1, a lens section 11 includes a focus lens 
for adjusting an object distance and a Zoom lens for adjust 
ing a focal length, and forms an object image on an image 
sensing element. Astop 12 adjusts a light amount. An image 
sensing element 13 is formed from a CCD for converting 
incident light into an electrical signal. A sample-and-hold/ 
AGC circuit 14 executes sample-and-hold and gain adjust 
ment. 

[0026] An A/D conversion section 15 executes analog/ 
digital conversion (A/D conversion) for an analog signal 
from the sample-and-hold/AGC circuit 14. A video signal 
processing section 16 processes a signal to generate a video 
signal. Anoise reduction section (NR) 18 has a ?eld memory 
and removes noise from the video signal. An electronic 
Zooming section 17 has a ?eld memory and executes extrac 
tion/enlargement and interpolation processing of a video. 

[0027] A lens position detection section 19 detects the 
position of the lens. Alens driving section 20 drives the lens. 
A system control section 21 controls the entire image 
sensing apparatus. FIG. 2 is a block diagram shoWing the 
arrangement of the system control section 21. The system 
control section 21 has a CPU 31, ROM 32, RAM 33, I/O 
interface 34, and bus 35. The ROM 32 stores a control 
program that causes the CPU 31 to implement processing to 
be described later by How charts, or various table values (a 
priority table to be described later in FIG. 6 and group tables 
to be described later in FIGS. 7 and 8). 

[0028] Referring back to FIG. 1, a user operation section 
22 has a user interface for executing various kinds of 
control, various kinds of setting, and various kinds of 
operations of the image sensing apparatus, including initial 
setting of AEMode (auto-exposure mode) and Zooming 
operation. Other sensors 23 include sensors necessary for 
determining the state of the image sensing apparatus and 
sensors, such as a GPS and thermometer, for detecting the 
ambient state of the image sensing apparatus. 
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[0029] Other devices 24 include accessories of the image 
sensing apparatus, such as an electronic ?ash light and 
interchangeable lens, an external computer (PC) connected 
through a communication means 25 such as IEEE 1394 or 

USB, other moving image sensing devices, and devices on 
a netWork. 

[0030] An MPEG-CODEC 26 encodes video data into an 
MPEG format. Arecording section 27 is formed from a drive 
for recording information in a recording medium 28. The 
recording medium 28 is formed from, e.g., an optical disk, 
magnetic disk, magnetooptical disk, magnetic tape, hard 
disk, non-volitile semiconductor memory (?ash memory 
etc.), or the like. 

[0031] The operation of the image sensing apparatus of 
this embodiment With the above arrangement Will be 
described. Light from an object, Which is received by the 
lens section 11, is adjusted in its amount by the stop 12 and 
forms an image on the surface of the image sensing element 
13. The light is converted into an electrical signal by the 
image sensing element 13, A/D-converted into a digital 
signal by the A/D conversion section 15 through the sample 
and-hold/AGC circuit 14, and input to the video signal 
processing section 16. In the video signal processing section 
16, processing operations such as aperture correction, 
gamma correction, and White balance correction are 
executed for the luminance and each color component of the 
input signal to generate a video signal. The video signal is 
output to the noise reduction section 18. 

[0032] The noise reduction section 18 is controlled by a 
control signal from the system control section 21 to remove 
noise from the received video signal. The video signal after 
noise reduction is output to the electronic Zooming section 
17. The electronic Zooming section 17 extracts an image 
from an image bitmapped on the ?eld memory such that the 
output video has a magni?cation based on a control signal 
from the system control section 21 With respect to the input 
video, executes enlargement and interpolation processing, 
and outputs the video to the MPEG-CODEC 26 as frame 
image data. The MPEG-CODEC 26 encodes the received 
frame image data. At this time, the MPEG-CODEC 26 
generates data such that metadata (to be described later) 
input from the system control section 21 is stored together 
With the frame image data, and outputs the data to the 
recording section 27. In such an image sensing apparatus, 
the order of application of the noise reduction section 18 and 
electronic Zooming section 17 may be sometimes reversed. 
That is, the processing result from the video signal process 
ing section 16 may be processed by the electronic Zooming 
section 17, the processing result from the electronic Zoom 
ing section 17 may be processed by the noise reduction 
section 18, and the processing result from the noise reduc 
tion section 18 may be processed by the MPEG-CODEC 26. 
Both this scheme and this embodiment are general schemes. 
Any other arrangement is incorporated in the present inven 
tion independently of the processing procedure. 

[0033] A metadata storing method Will be described later. 
Metadata includes various kinds of supplementary informa 
tion such as pieces of information Which are related to 
aperture correction, gamma correction, and White balance 
correction, and are used by the system control section 21 to 
control the video signal processing section 16, noise reduc 
tion section 18, electronic Zooming section 17, and lens 
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driving section 20, pieces of information obtained from 
sensors such as the lens position detection section 19 and 
other sensors 23, pieces of information (e.g., type of 
AEMode) Which are related to initial setting by the user and 
are obtained from the user operation section 22, pieces of 
information Which are related to user operation and are 
obtained from the user operation section 22, and pieces of 
information obtained from other devices 24 through the 
communication means 25. 

[0034] <1. Metadata Storage Processing> 

[0035] FIG. 3 is a How chart shoWing an outline of control 
by the system control section 21 in recording a moving 
image and metadata. First, in step S31, it is determined 
Whether the user has done setting of the image sensing 
apparatus through the user operation section 22. Setting of 
the image sensing apparatus includes, e.g., setting of 
AEMode. If YES in step S31, setting of the image sensing 
apparatus is changed, and simultaneously, the setting infor 
mation is stored in the RAM 33 or the like in step S32. The 
changed setting information of the image sensing apparatus 
is sent to the MPEG-CODEC 26 as metadata in step S37 (to 
be described later). In step S33, it is checked Whether the 
recording button is turned on. If NO in step S33, a standby 
state is set, and the How returns to step S31. If YES in step 
S33, the How advances to step S34 to set the image sensing 
apparatus in a recording state, and image sensing is started. 
The time of start of recording is sent to the MPEG-CODEC 
26 as metadata in step S37 (to be described later). In 
addition, changes in the image sensing apparatus during 
image sensing, such as a change in focus in an auto-focus 
mode and a change in environment around the image 
sensing apparatus, e.g., information of the GPS, are col 
lected by the system control section 21 and sequentially sent 
to the MPEG-CODEC 26 in step S37 (to be described later). 

[0036] In step S35, it is checked Whether the image 
sensing apparatus is operated by the user. Operation of the 
image sensing apparatus includes, e.g., turning on/off the 
Zoom button and panning. If YES in step S35, the How 
advances to step S36 to cause the system control section 21 
to control the image sensing apparatus by driving the lens 
driving section 20 and the like on the basis of information 
from the lens position detection section 19 and other sensors 
23. For example, When Zooming is instructed, the Zoom lens 
of the lens 11 is moved by the lens driving section 20 
through an interval in Which the Zoom button is kept pressed 
to Zoom. Pieces of sensor information such as the ON/OFF 
state of the Zoom button and the focal distance at that time 
are collected as metadata and sent to the MPEG-CODEC 26 
in subsequent step S37. 

[0037] In step S37, pieces of information are collected for 
metadata generation, and metadata is generated and sent to 
the MPEG-CODEC 26, as Will be described later With 
reference to FIG. 9. The MPEG-CODEC 26 connects video 
data sent from the electronic Zooming section 17 and meta 
data sent from the system control section 21 by a method (to 
be described later) (e.g., a method to be described later With 
reference to FIG. 4) and outputs the data to the recording 
section 27. The recording section 27 records the data sent 
from the MPEG-CODEC 26 in the storage medium 28. In 
step S38, it is checked Whether the recording button is turned 
off. If NO in step S38, the photographing state is kept set. 
Hence, the How returns to step S34 to repeat the above 
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described operation. If YES in step S38, the How returns to 
step S31 to set the standby state. 

[0038] FIG. 4 is a diagram shoWing a metadata storing 
method. Referring to FIG. 4, reference numeral 401 denotes 
a frame sequence of a moving image; 402, the data structure 
of one frame. One frame 402 is formed from a management 
information region 403 Where the siZe of image data, infor 
mation related to encoding, the time code of the frame, and 
the like are stored, and an image data region 404 Where the 
image data itself is stored. A hatched portion in the man 
agement information region 403 represents an unused por 
tion. In this embodiment, a metadata storage region 405 is 
prepared in this unused portion. Reference numeral 501 
denotes metadata related to the frame 402. The metadata 501 
is stored in the metadata storage region 405. More speci? 
cally, for eXample, an MPEG-2 stream can be stored in the 
user data region of a picture header or the user data region 
of GOP (Group of Picture) header. 

[0039] FIG. 5 is a vieW shoWing the data structure of 
metadata. The metadata 501 contains a plurality of types of 
data for Which easiness of acquisition, use frequency, and the 
like change depending on a metadata item. Hence, data for 
Which acquisition is easy and the use frequency is high is 
preferably easy to store and read out. Conversely, informa 
tion that can be relatively rarely earned or is relatively rarely 
used is stored to a minimum. The data structure shoWn in 
FIG. 5 satis?es this condition. 

[0040] As shoWn in FIG. 5, the metadata 501 is formed 
from metadata management information 502, a storage 
region 503 for metadata belonging to group 1, and a storage 
region 504 for metadata belonging to group 2. The metadata 
management information 502 contains the total siZe of 
metadata and the offset to group 2. In the storage region 503 
for metadata belonging to group 1, all metadata items 
classi?ed into group 1 by a method (to be described later) are 
lined up and recorded in accordance With a predetermined 
order. In the storage region 504 for metadata belonging to 
group 2, metadata items classi?ed into group 2 by a method 
(to be described later) are paired With management infor 
mation in Which pieces of information such as the siZe and 
type of metadata are stored, and a necessary number of sets 
of metadata and management information are lined up and 
stored. In some cases, eXpected metadata cannot be acquired 
due to certain reasons on the device side. In that case, 
processing of, e.g., storing information representing that no 
value is present is executed. HoWever, appropriate process 
ing may sometimes change depending on the characteristic 
of metadata. This point is not particularly speci?ed in the 
present application. 

[0041] Since the metadata items in the storage region 503 
for metadata belonging to group 1 have a ?Xed data siZe and 
order, they can be read/Written on the recording medium at 
once. On the other hand, for the storage region 504 for 
metadata belonging to group 2, management information 
must be generated and Written for each metadata item, and 
individual management information must be decoded and 
read out for each metadata item. Hence, the structure of the 
storage region 503 for metadata belonging to group 1 is 
easier to read/Write data than that of the storage region 504 
for metadata belonging to group 2. 

[0042] A metadata description form Will be described 
neXt. A plurality of description forms may be sometimes 
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present for a single information item. Tables 1 to 3 below 
show the description forms of metadata “Focus”, “Zoom”, TABLE 3-continued 
and “Pan” as examples of metadata having a plurality of 
description forms. Example of Metadata of PAN 

for, 
TABLE 1 1 

Example of Metadata of FOCUS 1 plxel penod : m [Sec] 

Focus- Focusing Focusing mode is described by Automatic = 1 
Relative Mode ID. Manual = 2 

[4bit] _ _ _ [0045] A form such as the unit of a value may sometimes 

5°C}? Focus Fosltlonfls exll’ressed by Percentage change between sensors. For example, in Table 1, “Focus 
OSI lOl'l €IC€I1 a 6 In OCIlS @l'lS . . . . . 

[shit] fnovablegranga Focus position Relative” is a description form mainly used when the lens 
corresponding to in?nity is position detection section 19 detects the relative position of 

_ 0%- _ _ _ _ the lens section 11 with respect to the focus lens movable 
Focus- Focusing Focusing mode is described by Automatic = 1 range‘ “FOCuS_AbSO1ute” is a description form mainly used 
Absolute Mode ID. Manual = 2 . . . . . 

[4bit] when a sensor for directly measuring the ob]ect distance is 
Focus Focus position is described by Position Power mounted 
Position object distance. [unsigned 4bit] ' 
[12bit] Focus position is described by Position Base [0046] A value may be able to be converted into another 

coefficient of following [unsigned 8bit] fol-UL 
formula: 

[2538mm base X [0047] For example, in Table 2, “Zoom-Relative” is a 
For in?nity, description form mainly used when the lens position detec 
position power = 0, position tion section 19 detects the relative position of the lens 
base = 0 section 11 with respect to the Zoom lens movable range. 

“Zoom-Absolute” is a description form mainly used when 
the lens position detection section 19 detects the focal 

[0043] length. “Zoom-Normalized” is a form mainly used to 
describe a value obtained by causing the lens position 

TABLE 2 detection section 19 to detect the focal length and converting 
the value into that for a 35-mm ?lm camera. 

Example of Metadata of ZOOM 

[0048] The accuracy of an acquired value may change 
Zoom- Focal Focal length is expressed by Percentage d d. th f 1 . .t. 
Relative Length percentage in Zoom lens movable _ep_en lng on e sens_or per Ormance or Va_ He acqulsl Ion 

[gbit] range_ timing. For example, in Table 3, “Pan-1” is a form used 
Lens position corresponding to when only the direction of panning is acquired. “Pan-2” is 
mlmmum focfal length 13 0%- a form used when a rough panning speed is acquired. 

Zoom- Focal Focal length is described by Focal Length “P 3,, . f d h . . d . 
Absolute length focal length Power an- is a orm use W en a precise panning spee is 

[12bit] Focal length is described by [singed 4bit] acqlllred 
coefficient of following Focal Length ' ~ ~ ~ ' 

formula: Base [0049] Next, the priority is determined for each single 
focfgl?gnggtgljyvggfal length base >< [Wsigned metadata. FIG. 6 is a table showing priority setting for 
10 . [min] 8m] metadata having a plurality of description forms. For 

Zoom- Focal Focal length is described by Focal Length , , , , , _ _ 

Normalized Length object distance converted into Power example? pnonty 1 Shows [ngher pnonty than pnonty 2' 
[12bit] that for 35-mrn ?lm camera. [signed 4bit] Priority is set for each data item (e.g., “focus”, “Zoom”, or 

Focal [ength is descfibed by Focal Length “pan”). Various standards can be used to determine priority. 
ggrergcgm of fOHOWmg aligned For example, priority can be determined in accordance with 
focal ler'lgth : focal length base X shit] easiness of information acquisition: high priority is set for a 
10f°°“11e“g‘hP°WeI [mm] form close to the output form of a widely used sensor, and 

low priority is set for a form for which a value obtained by 
a sensor must be converted or low priority is set for a form 

[0044] with high accuracy. Alternatively, high priority may be set 
for a form with high use frequency. 

TABLE 3 [0050] Next, to determine the metadata storage region, 
Example Of Metadata Of PAN metadata items are divided into groups. Various grouping 

methods can be used. As the ?rst method, single metadata 
pan'l ?lgiinon ?ihtjlo items are classi?ed in accordance with easiness of informa 
pan_2 Speed Speed is expressed at three levels_ Step4 (:0) tion acquisition or use frequency. Metadata items that 'can 

[Zbit] Step-1 is minimum value, and Step-3 Step-2 (=1) easily be acquired or have high use frequency are put into 
issmafimgm “glue-S 3 Step-3 (=2) the ?rst group. Metadata items that are relatively hard to 
tep- < tep- < tep- - ~ - 

Pan_3 Speed Speed is described by coef?cient of PS acquire or have relatively low use frequency are put into the 
following formula: second group. In the example shown in FIG. 7, Pan 
Speed =2 >< PS [pixel per ?eld], contains a set of information: “Direction” and “Speed”. 

“Pan-1” and “Pan-2” that have a high use frequency are put 
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into group 1. “Pan-3”, i.e., precise “Speed” information is 
not always necessary and is therefore put into group 2. 

[0051] Alternatively, metadata items may be grouped in 
accordance With priority. FIG. 8 shoWs an eXample. That is, 
metadata items With priority 1 are put into group 1, and the 
remaining metadata items are put into group 2. 

[0052] A program generated in accordance With the rules 
of the tables shoWn in FIGS. 6 to 8 is stored in the ROM 32 
or RAM 33 of the system control section 21. Alternatively, 
these tables are stored in the ROM 32 of the system control 
section 21, and the system control section 21 eXecutes 
processing While looking them up. 

[0053] Metadata storage processing Will be described 
neXt. 

[0054] An outline of metadata storage processing 
eXecuted in step S37 above Will be described ?rst With 
reference to FIG. 9. In step S90, the system control section 
21 acquires metadata by, e.g., inquiring various kinds of 
sensors about it. In step S91, if there is metadata Whose form 
can be converted using a conversion formula, that form is 
converted. HoWever, this processing (conversion process 
ing) need not alWays be eXecuted. This processing may be 
skipped. In step S92, the metadata is sent to the MPEG 
CODEC 26 Whereby the metadata is stored in the storage 
medium 28 together With image data. Each of the processing 
operations in steps S90 to S92 Will be described beloW in 
detail. 

[0055] The metadata acquisition processing in step S90 
Will be described in detail With reference to FIG. 10. In step 
S100, 1 is set in N. In step S101, it is determined Whether 
the system control section 21 can continue acquisition of a 
sensor value. For eXample, the folloWing tWo limitation 
conditions are used as determination conditions. That is, 

[0056] (1) Is there still time to acquire? 

[0057] (2) Does the memory for temporarily holding 
data have enough capacity? 

[0058] Limitation condition (1) Will be described. To store 
metadata data for each frame in real time in photographing 
a moving image, the time from acquisition to storage of 
metadata is limited. For NTSC, since the frame rate is about 
30 frames/sec, the processing time must be shorter than 
about 1/30 sec. Limitation (2) corresponds to a case Wherein 
the capacity of the memory for holding metadata at once is 
limited. 

[0059] In this embodiment, When limitation conditions (1) 
and (2) above are satis?ed, it is determined that the value of 
another sensor can be acquired, and the How advances to 
step S102. In step S102, the system control section 21 
inquires of a sensor corresponding to the form With priority 
N to acquire information. 

[0060] In step S103, it is determined Whether another 
sensor corresponding priority N is present. If YES in step 
S103, processing in steps S101 and S102 is repeated. If NO 
in step S103, the How advances to step S104 to increment N 
to acquire information from sensors for the neXt priority. In 
step S105, it is determined Whether a metadata item having 
a form With priority N is present. If YES in step S105, 
processing in steps S101 to S104 is repeated. 
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[0061] If it is determined in step S101 that one of limita 
tion conditions (1) and (2) is not satis?ed, or it is determined 
in step S105 that no metadata item having a form With 
priority N is present, the processing is ended. For the 
descriptive convenience, only metadata obtained from a 
sensor has been described here. HoWever, the processing 
also applies to a case Wherein metadata is obtained from the 
user operation section 22 or other devices 24. 

[0062] With the above processing, even When limitation 
conditions are present, pieces of information are acquired 
preferentially from metadata items With higher priority. 

[0063] The metadata description form conversion process 
ing in step S91 Will be described neXt in detail With reference 
to FIG. 11. In this processing, the description form of the 
data (the output value from the sensor) acquired by the 
above metadata acquisition processing is converted. First, in 
step S110, 1 is set in N. In step S111, it is determined 
Whether conversion of the data form (description form) can 
be continued. As determination conditions, the folloWing 
tWo limitation conditions can be used, as in, e.g., metadata 
acquisition processing in step S90 (step S101): 

[0064] (1) Is there still time to convert? 

[0065] (2) Does the memory for temporarily holding 
data have enough capacity? 

[0066] Other conditions may, of course, be used. 

[0067] When limitation conditions (1) and (2) are satis 
?ed, the How advances to step S112. In step S112, it is 
determined Whether the current metadata of interest is a 
metadata item that can be converted into a form With priority 
N. Examples of determination conditions at this time are 

[0068] (3) Does the system control section 21 have an 
arithmetic capability necessary for conversion? 

[0069] (4) Has the value of a format as the base of 
conversion been set? 

[0070] Condition (3) corresponds to a case Wherein the 
CPU 31 of the system control section 21 has a limited 
arithmetic capability. Condition (4) corresponds to a case 
Wherein no value is set in some cases because the sensor 

cannot detect information depending on the timing of 
inquiry. 

[0071] In this embodiment, When limitation conditions (3) 
and (4) are satis?ed, it is determined that conversion to a 
form With priority N is possible, and the How advances to 
step S113. If the conditions are not satis?ed, step S113 is 
skipped, and the How advances to step S114. In step S113, 
the data is converted into a form (description form) With 
priority N. In step S114, it is determined Whether another 
metadata item that can be converted into the description 
form With priority N has been acquired. If YES in step S114, 
processing in steps S111 to S113 is repeated. If NO in step 
S114, the How advances to step S115 to increment N. 

[0072] Instep S116, it is determined Whether a metadata 
item having the form With priority N is present. If YES in 
step S116, processing in steps S111 to S115 is repeated. If 
limitation conditions (1) and (2) are not satis?ed in step 
S111, or no metadata item having the form With priority N 
is present in step S116, the processing is ended. For the 
descriptive convenience, only metadata obtained from a 
sensor has been described here. HoWever, the processing 
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also applies to a case wherein metadata is obtained from the 
user operation section 22 or other devices 24. 

[0073] With the above processing, even When limitation 
conditions are present, the forms are converted preferen 
tially from metadata items With higher priority. 

[0074] The metadata storage processing in step S92 Will 
be described next in detail With reference to FIG. 12. Instep 
S120, 1 is set in N. In step S121, it is determined Whether 
a metadata item having the description form With priority N 
is present as a result of the metadata acquisition processing 
in step S90 and a result of the metadata conversion process 
ing in step S91. If YES in step S121, the How advances to 
step S122 to decide to employ the metadata item by the 
description form. 

[0075] In step S123, it is determined Whether another 
metadata can be stored. Examples of determination condi 
tions are 

[0076] (5) Is there still time necessary for storing 
metadata With respect to the time necessary for 
recording, Which has been acquired in advance from 
the MPEG-CODEC 26 or the like? 

[0077] (6) Does the amount of metadata that can be 
stored at once have a margin With respect to the 
recordable metadata amount Which has been 
acquired in advance from the MPEG-CODEC 26 or 
the like? 

[0078] Limitation (5) corresponds to a case Wherein a 
predetermined time is required to store data in the storage 
medium. Limitation (6) corresponds to a case Wherein the 
amount of metadata that can be stored at once is limited. The 
process of acquiring metadata (step S90) may be con?gured 
so that values from sensors may not be acquired When it is 
judged that the amount of metadata exceeds the limitation. 

[0079] In this embodiment, When limitation conditions (5) 
and (6) are satis?ed, it is determined that another metadata 
can be stored, and the How advances to step S124. In step 
S124, it is determined Whether a metadata item having the 
form With priority N, Which should be employed as meta 
data, remains as a result of the metadata acquisition pro 
cessing in step S90 and a result of the metadata conversion 
processing in step S91. If YES in step S124, processing in 
steps S122 and S123 is repeated. If NO in step S124, N is 
incremented in step S125, and processing in steps S121 to 
S124 is repeated. 

[0080] If NO in step S121 or limitation conditions (5) and 
(6) are not satis?ed in step S123, the How advances to step 
S126. In step S126, the data item that is determined in step 
S122 to be employed as metadata is sent from the system 
control section 21 to the MPEG-CODEC 26. The MPEG 
CODEC 26 loads the metadata received from the system 
control section 21 to the management information region 
403 in accordance With the form shoWn in FIG. 5 in 
accordance With the grouping set as shoWn in FIG. 7 or 8, 
and outputs the data to the recording section 27. The 
recording section 27 records the data received from the 
MPEG-CODEC 26 on the storage medium 28. 

[0081] With the above processing, even When limitation 
conditions are present, data are stored preferentially from 
metadata items With higher priority. 
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[0082] <2. Metadata UtiliZation Processing> 

[0083] UtiliZation of metadata that are stored in the above 
described Way Will be described next. For the descriptive 
convenience, assume that three image sensing apparatuses 
(A to C) shoWn in FIG. 13 are present. Additionally, as a 
metadata item, “Pan” Will be exempli?ed. Assume that the 
three image sensing apparatuses (A to C) store metadata in 
accordance With rule of the table shoWn in FIG. 6. As shoWn 
in FIG. 13, for “Pan”, the image sensing apparatus A can 
store only the description form of “Pan-1” With priority 1. 
For “Pan”, the image sensing apparatus B can store descrip 
tion forms up to priority 2, i.e., the forms of “Pan-1” and 
“Pan-2”. For “Pan”, the image sensing apparatus C can store 
description forms up to priority 3, i.e., the description forms 
of “Pan-1”, “Pan-2”, and “Pan-3”. 

[0084] When frames are to be classi?ed in accordance 
With “Pan” information and output in an apparatus capable 
of using the data of each image sensing apparatus, the 
folloWing operation is executed. To classify all data of the 
image sensing apparatuses A to C, it is done using the 
description form of “Pan-1” With priority 1 (1301 in FIG. 
13). With this processing, a classi?cation result by the 
direction of “Pan” is output. Hence, the user can alWays 
obtain the classi?cation result in the form With priority 1 for 
all data of the image sensing apparatuses Ato C. In this Way, 
it becomes possible to collectively process data of a plurality 
of different image sensing apparatuses by a single video 
editing apparatus or the like. 

[0085] To classify all data of the image sensing appara 
tuses B and C, it is done using the description form of 
“Pan-1” With priority 1 and the description form of “Pan-2” 
With priority 2 (1302 in FIG. 13). With this processing, a 
classi?cation result by the direction of “Pan” and a coarse 
classi?cation result by the speed of “Pan” are output. 

[0086] To classify data of only the image sensing appara 
tus C, all forms can be handled (1303 in FIG. 13). Hence, 
classi?cation is done using the description form of “Pan-1” 
With priority 1 and the description form of “Pan-3” With 
priority 3. As a consequence, a classi?cation result by the 
direction of “Pan” and a detailed classi?cation result by the 
speed of “Pan” are output. 

[0087] As describe above, the user can alWays obtain a 
classi?cation result by the most accurate form in accordance 
With the capability of each image sensing apparatus. 

[0088] In the above embodiment, all metadata pass 
through the system control section 21. HoWever, the present 
invention is not limited to this. 

[0089] In the above embodiment, metadata is received by 
the MPEG-CODEC 26 and loaded into the management 
information region of image frame data. HoWever, the 
present invention is not limited to this. For example, meta 
data may be received by the recording section 27, and after 
recording of video data, the metadata may be recorded 
together With information representing the relationship to 
the frame. 

[0090] In the above embodiment, metadata is stored for 
each frame. HoWever, this is merely an example. For 
example, metadata may be stored in the footer region of a 
moving image ?le together With information representing 
the relationship to the frame in video data. 










